Phosphorylase kinase specificity. A comparative study with cAMP-dependent protein kinase on synthetic peptides and peptide analogs of glycogen synthase and phosphorylase.
A synthetic pentadecapeptide, Pro-Leu-Ser-Arg-Thr-Leu-Ser-Val-Ser-Ser-Leu-Pro-Gly-Leu-Glu, corresponding to the phosphorylatable site at the NH2 terminus of glycogen synthase, could be phosphorylated stoichiometrically at seryl residue 7 by both phosphorylase kinase and cAMP-dependent protein kinase. Phosphorylation of seryl residue 3 also occurred after prolonged incubation with cAMP-dependent protein kinase. Kinetic studies show that the pentadecapeptide is a better substrate for phosphorylase kinase. A peptide consisting of residues 1-11 was not as good a substrate and substitution of Arg-4 by Lys and Ser-9 by ARg in the unidecapeptide decreased and increased phosphorylase kinase reaction rates, respectively. Higher rates of phosphorylation were obtained with peptides of the phosphorylatable site of phosphorylase. A peptide with the sequence, Leu-Ser-Tyr-Arg-Arg-Tyr-Ser-Leu was phosphorylated initially by phosphorylase kinase and cAMP-dependent protein kinase at Ser-2 and Ser-7, respectively. Upon longer incubation, second site phosphorylation occurred with both kinases. A peptide of the same sequence with D-amino acids could not be phosphorylated but was a competitive inhibitor of both enzymes. The results suggest that optimal interaction of the two kinases depends on various factors including the orientation of arginyl groups with respect to the phosphorylatable serine.